
Advanced Space Law, Volume 8, 2021104

Information Exposure of Microorganisms  
to Extremely Low Frequency Electromagnetic Waves: 

Usefulness for Space Medicine 
Aleksandr Zheleznyy1

Leading expert of Corporation “Information Medicine” (Kyiv, Ukraine)
E-mail: colchuga@gmmcc.com.ua

Lyudmila Grivnak2

Doctor-operator of the apparatus “KSK-BARS” (Dnipro, Ukraine)
E-mail: DoktorLutik@i.ua

Larysa Pravda3

Doctor-operator of the apparatus “KSK-BARS” (Kyiv, Ukraine)
E-mail: larisapravda1@gmail.com

Zheleznyy, Aleksandr, Lyudmila Grivnak, and Larysa Pravda (2021) Information Exposure 
of Microorganisms to Extremely Low Frequency Electromagnetic Waves: Usefulness for 
Space Medicine. Advanced Space Law, Volume 8, 104-112. https://doi.org/10.29202/asl/8/10

The article analyses a number of scientific studies on the effect of geomagnetic fields on microorganisms. 
The analysis has shown the relevance of studying the information (non-thermal) effect of extremely low 
frequency electromagnetic waves on biological objects: causative agents of infectious diseases both 
microbial and viral, in order to inhibit their reproduction. The authors make a hypothesis on the possibility 
of using the software-hardware complex of spectral correction “biometric resultant spectrum analyser” 
developed by the Ukrainian Corporation “Information Medicine” to diagnose and correct the health of 
participants in space missions. Methods of scientific knowledge such as analysis and synthesis, deduction 
and induction, and the observation method have been used to construct the hypothesis. In addition, the 
work has used analytical and statistical data of the NASA, Committee on Creating a Vision for Space 
Medicine During Travel Beyond Earth Orbit regarding the morbidity of astronauts during their stay 
in space. In addition, the results of scientific experiments by Odesa Centre “Information Medicine,” 
Corporation “Information Medicine” and I.I. Mechnikov Ukrainian Research Institute against Plague 
regarding the effects on strains of microorganisms and viruses by ultra-low power electromagnetic auto-
spectral fields in the range of extremely low frequency waves have been applied.
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Introduction

Today, we live in a context of the global transformation of all spheres of human activities. 
The influence of technological factors and the results of the scientific and technological 
development of civilization require the development of new approaches to setting goals for the 
improvement of public health.

It is important to recognise that the problem of COVID-19 proliferation has posed new 
challenges to the world community, including space medicine. The significance of the issue 
raised could be proved by the topics discussed at United Nations meetings. For example, the 
report of the Scientific and Technical Subcommittee of COPUOS on its fifty-eighth session, 
held in Vienna from 19 to 30 April 2021 (Benefits, 2021), discussed the use of space medicine 
and space technology in combating COVID-19.

As the pandemic continues to spread around the world, it is of interest what will happen if 
such a virus or a similar virus spreads in space. 

In this context, the health and safety of astronauts during the entire flight is a major concern 
of manned space missions and a major concern in space medicine. The longer stay of astronauts 
in space, the more challenges for space medicine to provide optimal medical care to the first 
(and subsequent) astronauts who will go on research missions to Mars. 

Therefore, the risk of harm from medical events increases with the duration of space 
missions. It should be noted that the risks to the health of astronauts (e.g., skin diseases, 
respiratory and digestive disorders) (Safe, 2001) are real and anticipated. The anticipated risks 
can be predicted considering clinical studies of previous space missions and studies conducted 
in long-term submarine (Thomas et al., 2000) missions and in the Antarctic environment 
(Sullivan & Gormley, 1999). Of course, long-term space missions like flights to Mars cannot 
rely entirely on results from Earth. However, the risks to the health of astronauts in such 
missions can be minimized. 

Therefore, the diagnosis and treatment of the most common mild and serious diseases and 
injuries expected to occur in the Earth’s environment require available resources. As well as 
the diagnosis and treatment of conditions that are unique to microgravity and a specific space 
mission require them (Romanenko et al., 2017). The crew must be prepared to treat a wide 
diversity of conditions of varying gravity during space flight and, above all, be prepared to 
provide medical assistance in the absence of a rapid return to Earth. 

The study is the non-thermal (information) effect of extremely low frequency 
electromagnetic waves on biological objects: causative agents of infectious diseases, both 
microbial and viral, in order to inhibit their reproduction, especially in space flight. For the first 
time, information balance of all organs and systems can be achieved in a contactless manner, at 
the cell level, with a positive and sustainable therapeutic effect in all clinical application areas 
using information-wave therapy (IWT). IWT is a new step in medicine development based on 
the latest advances in space devices and advanced knowledge in medicine, biophysics, and 
cybernetics. 
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In the open press, we have not found studies on the effect of auto-spectral fields in the range 
of extremely low frequency waves on microorganisms and viruses. Such research has been 
enabled by the introduction of a new class of devices capable of recording and reproducing 
ultra-low-power electromagnetic fields in the range of extremely low frequency waves. Such 
devices include a software-hardware complex of spectral correction “biometric resultant 
spectrum analyser” (Apparatus “KSK-BARS”) (Patent, 2007; RF Patent, 2008).

The theoretical basis for effects of electromagnetic radiation  
on microorganisms

The birth of life on Earth took place against the backdrop of complex electromagnetic 
radiation. In the evolution of living organisms, the effect of their exposure to the electric, 
magnetic and electromagnetic fields has been enormous. 

Electromagnetic fields are complex because they can propagate in a vacuum without a 
material environment, where they behave as waves and as particles (Dirac, 1927; Einstein, 
1951), and they are inextricably linked to the manner of the space-time continuum (Einstein, 
2016;  Brodie; 2019). 

Lots of data are available on the effect of geomagnetic fields (GMF) on microorganisms 
(Bauer et al., 1989; Chuvaev, 1969; Kovaleva, 2009a; Kovaleva, 2009b). The stimulation of 
metabolism and growth of microbial cells was observed under the exposure to a constant 
magnetic field (Kudo et al., 1993; Makarevich, 1999), and some types of electrical/magnetic 
fields support the functionality and adaptability of cells and organisms (Romanenko et al., 
2017).

The electromagnetic characteristics (or condition) of a cell are one of the driving forces 
in the life cycle of a cell (Romanenko et al., 2017). At different frequencies, biochemical 
processes can both accelerate and slow down, which in turn affects the growth of microorganism 
colonies. At certain frequencies, their growth is completely suppressed, up to the death of the 
colonies, and in other cases stimulated. This process is poorly managed due to multiple factors 
(signal frequency, temperature, microorganism growth phase, etc.) (Kovaleva, 2009c; Gretz et 
al., 1989; Matronchik et al., 1996; Alaverdian et al., 1996).

However, despite extensive research in this area in different countries, the main experiments 
on the effects of the electromagnetic field on biological objects are in the following bands: 
constant and low frequency fields (up to a metre of wavelength range), ultra-high – UHF-range 
(metre, decimetre, and centimetre waves), extremely high – EHF-range (millimetre waves), 
and sub-millimetre waves. 

Despite the importance of electric fields and associated flux of various charged atoms 
and molecules, as well as the movement of polar molecules in the life cycle of any cell and 
living organism, nature uses only a fraction of the electromagnetic spectrum. Indeed, the static 
(resting membrane potential) and alternating (e.g. AP) electric field are in the range of just 
a couple of kilohertz. However, Fröhlich makes theoretical predictions of the existence of 
megahertz to terahertz oscillations in living cells (Fröhlich, 1969; Romanenko et al., 2017).

To date, many studies of the effect of EMR in the low-millimetre (non-thermal) intensity 
(EHF radiation) range on microorganisms exists (Gretz et al., 1989; Matronchik et al., 
1996; Alaverdian et al., 1996). Electromagnetic fields in all frequency bands affect living 
organisms to varying degrees. The effect on various physiological processes and properties in 
microorganisms is described: cellular division, morphological features, growth rate, biomass 
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output, enzymatic activity, etc. (Krytsyn, 2009; Tambiev et al., 2003; Kovaleva, 2009c; Gretz 
et al., 1989; Matronchik et al., 1996; Alaverdian et al., 1996; Katorgin et al., 2020). Some 
researchers have found high sensitivity of different microorganisms to weak fields (Katorgin 
et al., 2020; Baranskii & Gaidar, 2007), but no reliable results are given. 

The local and global distribution of polyantibiotic-resistant pathogens of nosocomial and 
opportunistic infections, including methicilin-resistant S. aureus (MRSA) and coagulase-
negative staphylococcus (MR-CNS), is a serious problem of modern medicine (Kutsyk, 2008). 
In this context, the search for new potential targets for antimicrobial therapy in staphylococcus 
cells is relevant (Kovaleva, 2009c; Kutsyk, 2008). 

Many authors who have studied microorganisms in the EHF ranges recorded effects 
on morphological features, changes in cell hydration, enzyme activity (Gretz et al., 1989; 
Matronchik et al., 1996; Alaverdian et al., 1996; Krytsyn, 2009; Tambiev et al., 2003; Kovaleva, 
2009c; Katorgin et al., 2020). The increased enzyme activity of bacterial antioxidant protection 
under the influence of EHF EMR is associated with the launch of certain mechanisms of 
biochemical reactions under the action of resonant frequency waves (Bogomolnyi et al., 2014). 
According to these authors, the effects of EHF electromagnetic fields with ultra-low power are 
informative in nature. 

In certain “frequency and amplitude windows,” there is a detectable reaction of the bio-
object, and outside of their ranges, there is no such response. The frequency of exposure is 
the most informative, while the amplitude determines only the body response mechanism 
(Kholodov, 1972). For example, Fröhlich’s theory assumes the importance of the frequency 
of external stimulus due to the condensation of long-range coherent states in a single mode. 
This concept was confirmed by experimental observations by Grundler (Fröhlich & Kremer, 
1983; Grundler & Keilmann, 1983), in which, at the yeast growth rate was influenced by low 
radiation of 42 GHz. The resonant band was only 8 MHz (Smolyanskaya & Vilenskaya, 1974; 
Romanenko et al., 2017). These results led to the above-mentioned concept of a “frequency 
and amplitude windows,” indicating the existence of a resonant effect in biological systems 
exposed to megahertz and terahertz radiation. 

Bio-efficient frequencies are detected experimentally and explained by the possible 
resonance between the oscillations of the external EMF and their own oscillations (Butukhanov, 
2010). 

DNA/RNA, like all polar molecules, are very sensitive to frequency. Every DNA molecule 
has its own resonance frequency. Ultimately, the more primitive the living substance, the lower 
its resonant frequency (Bogomolnyi et al., 2014). Each living cell carries DNA molecules. 
Moreover, the same cells have analogous DNA with a similar resonant frequency. When cells 
are exposed to a resonant frequency of sufficient power, they simply collapse. For example, 
the infusoria slipper (Paramecium caudatum) was destroyed at 1150 Hz (Bogomolnyi et 
al., 2014), while other authors deny this effect and similar effects on bacteria and viruses as 
impossible (The ALSUntangled, 2014). 

The specificities of the resonant effects can be explained by theoretical and experimental 
studies led by Peter Gariaev. According to the authors, DNA decay occurred during exposure 
to laser light spectra. The authors argue that the primary code hierarchy of biological systems 
is the extracellular matrix (ECM) infrastructure of the cytomembranes, the cytoskeleton and 
the cell nucleus. Information is exchanged between them in an epigenetic mode via physical 
channels of non-linear acoustic and electromagnetic oscillations (Gariaev, 1997; Gariaev, 
2009)  
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Specific effects on microorganisms by the Apparatus “KSK-BARS”

With regard to studies on the impact of the information (non-thermal) action of extremely 
low frequency electromagnetic waves on biological objects, causative agents of infectious 
diseases both microbial and viral, in order to inhibit their reproduction, they have been carried 
out in a number of scientific institutes of Ukraine. For example, such research was carried 
out by the Odesa Centre “Information Medicine” together with the Corporation “Information 
Medicine” and I.I. Mechnikov Ukrainian Research Institute against Plague using software-
hardware complex of spectral correction “biometric resultant spectrum analyser.” 

Scientists have identified that ultra-low-power electromagnetic auto-spectral fields in the 
range of extremely low frequency waves have effects on the growth and reproduction of the 
strains of microorganisms and viruses (Staphylococcus aureus АТСС 25923, Staphylococcus 
aureus 2781, Escherichia coli АТСС 25922, influenza virus A/Hong Kong/1/68 (H3N2)) 
(Bogomolnyi et al., 2014). 

Furthermore, the proposed patented “method for identifying spectral characteristics of 
biological and non-living objects and for correcting them” (method for identification and 
correction) (Patent, 2007; RF Patent, 2008) used in the Apparatus “KSK-BARS” enables to 
carry out medication testing. The diagnostic system records the frequency characteristics 
of any medicine (substance) and makes a computer comparison based on the spectral 
characteristics of all preparations available in the computer’s memory with the characteristics 
of the pathological process, thus identifying the most effective medicine.

The Apparatus “KSK-BARS” is based on the ideology of working not with entire cells, 
organs and biological organism, but with specific information states of these cells, organs and 
integral biological objects. Moreover, using the theory of state, interaction and development 
of such information systems, the Apparatus “KSK-BARS” implies the idea of continuously 
interacting information systems by Bernhard Riemann (Monastyrskii, 1979) and non-stationary 
space-time continuum by Nikolai Lobachevskyi (Kotelnikov, 1927). 

The method for identification and correction is currently one of the most sensitive and 
accurate methods of monitoring the human condition. The Apparatus “KSK-BARS” enables 
to (Figure 1 below): 

a) Detect diseases before clinical manifestations;
b) Determine pathogens location while identifying them;
c) Minimize the examination time extremely;
d) Successfully implement prophylaxis and treatment, both on an outpatient basis and 

at home;
e) Determine precisely immune system condition; 
f) Pick up an optimal diet according to the needs of the organism, as well as select 

medicines, food additives;
g) Effectively select and recommend the right treatment;
h) Determine the sensitivity of identified microflora to medicines;
i) Carry out quality analysis of food products, medicines, food additives, organic and 

inorganic materials, and much more.
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Figure 1

Visual diagram of the sequence of pickup and conversion of the electromagnetic signal 
from the patient using “KSK-BARS” Apparatus.

Therefore, even considering that it is officially announced that ISS Crew Surgeons has 
many handled medical conditions on orbit; including skin rashes, abscesses, lacerations, and 
ST-T segment EKG changes (Jones, 2021), it can be stated that with the help of Apparatus 
“KSK-BARS” most of these diseases could have been prevented.

Today Apparatus “KSK-BARS” is one of the most effective methods of the last generation 
of diagnosis and treatment of a number of diseases of a living organism. It is a kind of mobile 
“polyclinic,” which detects the state of vital processes in a specific period and performs 
correction of the organism. Moreover, the results obtained by scientists, with regard to the 
information-wave effect on microorganisms using the Apparatus “KSK-BARS,” indicate the 
need for further research in this area. 

Conclusions

Microorganisms sent into space can damage astronauts’ health and cause life-support 
equipment to malfunction. Moreover, it is necessary to avoid “reverse pollution,” that is, to 
prevent a return to Earth together with spacecraft. This is because studies have shown that 
mutated microorganisms can pose a threat to life on Earth.

Therefore, it is timely and appropriate to seek new strategic approaches in methods against 
microorganisms in the treatment of infectious diseases. Such an innovative method could be to 
use non-thermal (information) electromagnetic extremely low frequency waves on biological 
objects: causative agents of infectious diseases both microbial and viral, in order to inhibit 
their reproduction, using a software-hardware complex of spectral correction “KSK-BARS.” 

In addition, this method can be used as a basis for the treatment of participants in space 
missions as an alternative to antibacterial and antiviral therapy by non-pharmaceutic means. 
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